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EUMMARY

The purpose of this study is to develop the structure of a data
bank system which will facilitate the acquisition and computation of
personnel costs needed for cost/effectiveness predictions. The Navy's
need for adequate personnel cost information, especially during the
development of new systems, was investigated. Data bank systems and
cost models were examined. None, however, could provide predictive,
system oriented personnel costs upon which to base function allocation
decisions. The concept of using a computerized system for cost ac-
quisition and computation w&s evaluated and found feasible. Conse-
quently, the structure, contents, and formulae to be used in such a
data bank system were derived and are formally proposed within this
reDort. The tasks required to develop the system are delineated.

On the basis of this research, it is recommended that the
-ý--sonnel cost data bank system proposed herein be fully developed

Soon as possible. Solutions to the problems of establishing,
... nang n d using the system for system development cycle support

t! i be sought during the time the cost data system is being developed.
;x'±~;em nhould be implemented, maintained, and used as soon as possi-
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1. 1NT193DUCTI(MN

A. Purpose

This s-tudy ifl part of a contAinuing effort to develop a useable
cost/effectiveness methodology for man/machine function allocation.
The specific, rurpooc is to dec'veici4 the structure of a datu lvank system
which will facilitate tIhe acqulsiticn and computation of the personnel
costs used in cost/ef fectiveness pre-dictions. The research being re-
ported was conducted undor Task Ob~jective Pr Ol1c'2O8OlO, Cost/3System
Effectiveness.

B. Scope of Report

This report p-esents evidýence of the feasibility of establishing,
maintaining, and using a system~atic methcd of acquiring and computing
predictive personnel costs. The conceptual phase in the development
of a computerized personnel cost data bank and compuiational system is
presented. Included are the tyres of formulaL, data, and programs
required; tne prcbable usei-s and uses; the t~asks associated with
establishing, maintaining, and using th-e systena; and some of the ad-
rrlnistrative arnd cost considerations asso)ciated with the proposed

C. Facikgrcund

Three previous end prcducts have been published in conjunction
with; this prc~iect: a bir-Ilograpty of co:;', cfAfcctiverness, and rian/
Machino function allocation studiec (LF', a study of the feasibility
of deriving a cost/effectiveness formula for man/machine function
allocation (1jý), and a progress report defining the problems of ob-
taining, quantitative indexes of personnel performnance effectiveness (a2).

During the cost/lef fecti veness research, it has beco-me apparent that
the present methods of acquisition and computatior of Nuvy personnel
costs are inadequate to provide suitable predict;ývŽ, system-oriented
1:erzionnel costs to meet present Navy ne-Ids.



F- t- --------

D. Source of the Data

The information In this report Is based on interviews with cogni-
zant personnel in the Bureau of Naval Personnel and at the U. S. Naval
Personnel Fesearch Activity, San Diego, data processing literature, and
previous personnel costing research.
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I I. THE I•PPULE"2

A. The Need for Personnel Costs

Personnel costs are neccd for many o' the cost/cffectivenecs
analyses conducted in the Dop•-artment of 1jefense anid in the Navy. n
order to be o: value these costs must be valid, reliable, comparable,
and accurately coTr.putcd. Valid costs include all/only pertinent
elements, refluct tile real situaticn, and are appropriate to the
situation. Feli abl- costs consistently inc!Lude the sw'.e previously
identifled elements. Comparable costs allow the comparison of al-
ternatives and include items of similar fxuiction in the total cost
of each alternative. Accurutely computed costs include those com-
puted and modified by the correct evaluation of a mathematical
formula.

Cost/effectiveness analyses of Navy military operations require
personnel costs tc use in deternining the cost of implementing a new
system, tc declde wl ich of several systems is to be purchased for
Iavy use, aj.d to provide a basis for research and development of
new weapon systems. Eventually, engineers ana personnel researchers
,nV. use personnel costs tc make man/machine reunction allocation de-
cizions on the basis of cost/effectiveness. Personnel researchers
developing manning and training requirements for systems not yet in
the fleet need personnel costs for use in cost/effec'iveness trade-
offs between alternative manning options and training recommondations.

In future years the number of requests for Niaval personntl costs
will increase as resource constraints become more apparent. Most of
tnese requests will originate with systc.m developers who are tlready
aware of the value of cost/eflectiveness analysis and of the high
costs resulting from man's presence in a system or aboard a r.hip.

In most cases the time period during which the needed cost data
remains valid is limited. This is particularly true when such data
are to be used as a partial basis for operationRl or system design
decisions. Therefore, any system designed to meet personnel cost
needs must be readily available and must supply data quickly upon
request.



B. The Present Methods of Personnel
Cost AcQuisition and Computation

At the present time personnel cost systems are of limited usability
in that they do not allow the users of personnel costs to acquire
current cost values conveniently. However, selected personnel costs
have been computed and published by Clary (10, 11, 12, 13, 1.1), and

Arzigian (2, 3, J_, _). These data were originally intended for use in
computing personnel replacement costs. Once published, however, such
data quickly lose their validity and are therefore not applicable toS~many situations in which predictive personnel costs are needed.

le In order to obtain a personnel cost value the investigator must
learn which elements are needed for the computation, where to find
the values of these elements, and how to combine the elements into a
meaningful personnel cost. Several reports are available which supply
methods and concepts of personnel cost computation (2). Others furnish
limited formulae and sources of cost elements (i).

Cost data are generally not available through usual formal channels.
In many cases, personal contact, and usually a "need to know", is re-
quired to obtain cost data.

Combining cost data into meaningful form occasionally introduces
arithmetic and mathematical errors. Erroneous assumptions are also
possible since even experienced cost analysts may be unfamiliar with
some of the many personnel factors and costs.

Cost source organizations also encounter difficulties with the
present cost acquisition methods. Unbudgeted time and money are ex-
pended updating and recording costs and servicing the overlapping
requirements. Frequently, an absolutely factual presentation of
costs will seem honestly detrimental to the mission of the reporting
organization through potential misuse c- misinterpretation of cost
data. Sources uniderstandably suspect that some individuals may in-
advertently use the data so as to present an erroneous image of the
true situation. It is small wonder that costs are quoted reluctantly
or that all of the pertinent elements are not necessarily included
(25, 26).

The conduct of personnel cost research may be grouped temporarily
into two overlapping phases; acquisition and computation. Acquisition
includes obtaining a list of the necessary elements and their sources,
contacting the appropriate supplying organizations, and obtaining the
correct and current data. Computation involves the total computa-
tional process identifying the needed elements, obtaining or deriving
a formula for the specific intended use, learning applicable costing
methods, selecting and using the correct value in the formula, and

computing the cost in an arithmetically correct manner.

I4



III. THE PROPOSAL

A. General Concept

The feasibility of developing a single aatomated system to solve
the problems of personnel cost acquisition and computation should be
considered whenever (1) the number of alternatives becomes too large
to be handled manually, (2) the formulae are too complex to handle
easily, (3) the data are too difficult to acquire for each computation,
or (4) computing assistance is required for speed and accuracy. Some
of the advantages offered by an automated data bank and computation
system over an equivalent manual computational system are (1) greater
speed in costing alternatives, (2) better computational accuracy, (3)
better capability for testing major assumptions, and (4) better docu-
mentation of results. Since all the above conditions are extant,
available types of data banks and computational systems were examined.

There are many kinds of data banks. Strictly speaking, a data bank
is an organized collection of infcratinn on one subject. A bibliog-
raphy is a coarse data bank containing references related by trpic. An
indexed list of raw data is another type of data bank. Modern libraries
are now using computerized storage and retrieval which allow the recall
of titles, subjects, and authors' names for a large number of documents.
Cost data and models have been stored in similar computerized storage
and retrieval systems.

Computational systems also vary in complexity. Mental arithmetic,
pencil and paper calculation, adding machines, desk calculators, and
comFuters of various sizes and degrees of complexity are all included
in the term "computational systems". The computer is the most complex
and, compared with manual calculation, it offers the distinct advan-
tages of greater speed in evaluating a formula, better computational
accuracy, and better documentation of results.

Cost data banks and computational systems have already been com-
bined successfully. One exaumple of a computerized cost data bank is
tne ISOC model constructed in 1965 by the Research Analysis Corporation
(1). This model provides -omputer framework within which any number of
different individual system or organization cost models may be applied.
Another similar data bank is Mitre Corporation's Computerized Electronic
System Cost Model (3_4). These systems are combination computerized
data banks and computational systems in that they store and retrieve
cost elements and compute costs according to specific models and for-
mulae.



The considerations listed in Table I compare a proposed computer-
Ited data bank and manual computational methods of cost acquisition
and computation. It was the disclosure of the advantages shown in
Table I which led to the present proposal of a computerized system for
personnel cost storage, retrieval and computation.

B. The PRL Cost Model as It

Relates to Early R&D Needs

Gettings (23, 24) has proposed an "enlisted cost model" for cost
acquisition and computation which uses computerized data banks and
models. His proposal contempletes a central computing system and
auxiliary data banks and uses the same formula formerly used by Clary
(10, 11, 12, 13, =14) and Arzigian (2, •, 4, i)

The primary purpose of the model is to calculate the accrued cost
of individual enlisted personnel currently serving in the Navy. It
could generate individual historical personnel costs suitable for
personnel cost accounting. This system could alsc calculate current
training costs and the costs of replacing a man in an existing rating.
The computation will, however, include only recognized personn!l cost
elements which will be based exclusively on the present and past
personnel systems and personnel costs.

Personnel costs which are to be used predictively and in conjunc-
tion with emergent systems, on the other hand, must be computed with
regard for certain additional criteria and assumptions. The cost of
personnel in a system must be based on the function performed in the
system rather than on the cost of replacing a man in a particular
rating. Costs used in system development cost/effectiveness trade-
offs must be predictively oriented since neither manning, training,
nor equipment will be rigidly defined at the early time in system
development when these costs will be needed. The costs wil'l refer
to hypothetical cases of combinations of skills and experience
required to perform a given function in the proposed system. The
use of costs based on the historical records of a similar case might
introduce the erroneous assumption that the Navy rate/rating structure,
manning, and training policies will not change as new equipment and
technology are introduced. Cost elements must be carefully selected,
enabling the analyst to compare and contrast the different possible
personnel and equipment costs. Comparative cost elements must include
the same types of items for both men and equipment. Contrast is then
discernable wheii all of the elements which are uniquely included in
the cost of using a man in a system are traded off against all of the
costs of substituting a machine for the man.
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The model proposed by Gettings does not appear to include the
features required to adapt it to cost/effectiveness trade-offs such as
those needed during early development of systems. It is, rather,
limited to historically based, rating-oriented costs of replacing a
man in a given rating. The data bank system proposed in the present
report represents an attempt to meet the still unful.filled needs for
personnel cost information for application beginning early in the system
development cycle.

C. Detailed Concept of a System Oriented
Personnel Cost Data Bank

The proposed basic system model is based on a formula developed
for determining the cost of personnel in function allocation alter-
natives (15). The formula is presented for reference in Appendix B.
Although this formula will make the data bank suitable for use in
early system development, variations may be written which will allow
other personnel costs to be generated, such as those used in manning
and training trade-offs. Standard rate/rating replacement costs may
also be computed.

The formula is the mathematical combination of many sirple spe-
cific elements. The branching diagram in Figure 1 shows this structure.
In the proposed data bank system the data will be stored in elemental
fashion in order to provide maximum possible versetility of use. This
structure will allow new elements to be added to a formula at any time,
new improved methods of computation to be easily implemented, and new
formulae and programs to be used without reworking the data. Further,
such format will facilitate better documentation of costs, better
analysis of errors, and increased ease of "cost sensitivity analysis",
a method of checking costing assumptions.

The internal structure of the data bank will consist of a matrix of
approximately 200 elements by 200 values in size. These 200 elements
may be divided into four classes; "input data", "stored data", "computed
and stored data", and "reported data". "Input data" is composed of
those elements which will be supplied by the user with each problem he
presents. They will be specific to the problem and must be supplied for
each problem and alternative being costed. Table 2 lists some of these
required inputs. "Stored data" consists of elements which will be pro-
vided for the data bank by cost source organizations. They are the
specific simple elements mentioned above, which will be stored on mag-
netic tape for later computation into cost factors and ultimately into
personnel costs. "Computed and stored data" elements will be cost
factors such as "the training cost of an ET3". They will not be total
man costs but will be major factors computed and stored for direct re-
trieval or for further computaticn as required. They will be updated
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as often as the other elements are updated in order to keep them current.
"Re~ported data" elements will be completely computed personnel costs.

Thebe will be stored for retrieval and will be reported to .;ustomers in
addition to specific cost requests. Table 3 identifies the storage clas-
sification of some of the elements. A glossary of the elements of the
personnel cost formula reported by Connelly (D_) is presented in
Appendix A. These formulae and elements are included as an example of
the type of personnel cost formulae needed in a personnel cost data
bank such as the one suggested in this report. They are not to be
construed as the final formulae suggested for use in the proposed bank.
The author recognizes many changes must be made in the formulae before
the bank is established. These changes will be reported in future
reports.

Figure 2 displays the generalized structure of the proposed system.

Formulae and programs will be punched on cards and a small computer
(such as the IBM 1 4 01) will be used to record them on mLgnetic tape.
Elements will be reported by source organizations on special forms which
may be analyzed by optic scanner (such as the NCS-OMR). The data will
be recorded on magnetic tape. As cost elements change in value the
source organizations, using the special scanner forms, will report the
new values to the data bank. These reports will be processed through
the scanner as they are received. The tape will be updated and obsolete
data will be discarded simultaneously. The bank may be used by individ-
uals requesting specific costs but regular reports of costs requested
most frequently may also be issued.

Automating personnel cost acquisition and computation does not elim-
inate tne user's job. The user must define his cost needs in terms
which the computer can utilize and must also supply the required input
data to ',•. the corputer solve the formula for cost. Table 2 is an
example of the type of information sheet a user may be asked to com-
plete in order to provede input data to the program.

12



TABLL 3

Element Storage Classification

COMPUTED
SYMBOL INPUT AND

OF RY STORED STORED REPORTED
ELEMENT USER ELEýZNTS ELEMENTS ELEMENTS

A X X

B X

Xx

E,. X

CAE X

C EQX

Eq X

-S X NOTE; These
symbols are
defined in

C X Appendix A.

x X

13



TABLE 3
(coatinued)

Element Storage Classification

COMPUL-TED
SYMBOL INPUT AND

OF BY STORED STORED REPORTED
SELEMENT USER ELEMENTS ELEMENTS ELEMENTS

CR x

cs x

CS x

CT x

D X

E X

~ETx
XX

x x

X

1 h



TABLE 3
(continued)

Element Storage Classification

COMPUTED
SYMBOL INPUT AND

OF BY STORED STORED REPORTED
ELEMENT USER ELEMENTS ELENENTS ELEMENTS

I x

I PH xX

IPRS X

LSU X
LS x

TTEq X

'ax x

M X

x
aes

NVQ x

N E XhEWX

15I
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TABLE 3
(continued)

Element Storage Classification

COMPUTED
SYMBOL INPUT AND

OF BY STORED STORED REPORTED
ELEMENT USER ELEMENTS ELEMNTS ELEMENTS

N Xe

N x

NX

m

N x

NRt x

1;RtR

NS A

Nsw

Ntg

NtE x

14 A

x

tu

r 16

I



TABLE J

(continued)
Element Storage Classification

SYMBOL INPUT AND
OF BY STORED STORED REPORTED

ELEMENT USER ELEMENTS ELEMENTS ELEMENTS

x

N XYx
y

N X
yr

op0 x

o x
a

o d x

0. x1

1 x

P x x

P x

P, x

17



TABLE 3
(continued)

Element Storage Classification

CONFUTED
I SYMBOL INPUT AND

OF BY STORED STORED REPORTED
ELEMENT USER ELEMENTS ELEMENTS FLENTS

_ P x
I PS

; ~px
~SF

p x

R X X

r X

r CX

rCA x

r,, X

rp X

rp

18

p x
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TABLE 3
(continued)

Element Storage Classification

COMPUTED
SYMBOL INPUT AND

OF BY STORED STORED REPORTED
ELEMENT USER ELEMENTS ELEMENTS ELEMENTS

rS X

r X
t

rate/ X
rating

nuinber X
of men
of each

rate/
rating

total X
number
of men
in this
alterna-
tive

S' X

T' X x

T" X

Tx x
IV
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TABLE 3
(continued)

Element Storage Classification

COMPUTED
SYMBOL INPUT AND

OF BY STORED STORED REPORTED
ELEMENT USER ELEMENTS ELEMENTS ELEMENTS

t a x

td x

t x
0

t x
ou

t x
r

t xs

U x

VAR X

v x

2D
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*IV. IM'-PLICATIONS

A. lieationships With No Other Data Banks

The -ro1.ostes Ferscnnel cost data bank will, be an independently
operating system. However, it will exchange information with other
systcms and sull-iement information in the solution, of problems. One
of its major associations in this respect will be with PFISM
(Personnel Fequirerrents Information System Methodology), a proposed
data bank and Lstoratze and retrieval system, which is now being de-
veloped at the U. S. aavaJ. Personnel Research Activity a'. San Diego

(a.Another data bank with w;i-.cn information will be eýxc'-anged
will be a personnel performance effectiveness data bank Whic-h will
eventually be developed at the Person-nel Research Activity, San
Diego, as part of the Cost/System Effect.'.veness effort. Figure 3
depicts these data banks, their interactions, and the types of infor-
mation they will store and excihange. Data exchanges with othler com-
puterized systems are possible and probable. These systems are not
listed here however, sincv they have not been committed to the

* information. excha -,rnge at thi.,s ti.-e.

5.- Effects orn the Organizationrs Which
Supply Plements to the Bank

Some of the cost zou.rco organizations' problens will be eased by
the implementation o-f the proposed data bainK . Fequests for data by
perscnrine cost researchern, now arzwered repeatedly thrcughout the
year will be answered by the new system. The organization will
periodicall~y comnlete A sim-ple fc=rm upplyirng ceritain requested
elemento. ".his will allow the organization's managers toý budget
and schedule tine for this particular activity.

C. Effects on Research and Development

The ma~lor effect of the proposed system. will be to facilitate
predictive personnel costing con~ducted during the research and
dcvclopment c)f n~tw systexrs and thus decrease the total effort spent
in cost/effectiveness studies during system development. It is an-
ticipated that wittin the Bureau" of N~aval Personnel iAt Will be em-
ployed frequently in ccsting varicus manning and training options.

* Since thýe bank will Lrovide a source of accurate predictive personnel
costs, the system should hav'- frequent use by equipment designers for
cost/effectivenesS anod nan-mac-hine function allocation stuiies of
altern~ale sse e
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V. DATA BANK PLANS, SCHEDULE, AND BUDGET

Milestones in the development and implementation of the personnel
cost data bank suggested in this report are reflected in Table 4.

This schedule is based on the erstimated time to uccomplish the

required research, development and evaluation of the proposed system.
Table 5 lists budget t-- time estimates for these phases.

Tasks associated with the implementation, maintenance, and use
of tie proposed bank are listed in Table 6. Information upon wlich
to b~se time and budgetary estimates is not yet available.
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TABLE 5

Personnel Cost Data liank Development Budget

Fiscal Year 1968 1969

Estimated Effort 1 Man/Ycar I Man/Year

TABLE 6

List of Tasks Required=I
(if the data bark is established, maintained, and used by the

Bureau of Naval Personnel)

ESTABLISHING THE BANK

Arrange for avewilble computers and space
Directives to source organizations
Receive data
Store data

MIAIIýTA.INXG THE BANK

RFe'eive rovisea data
Store revised data
Revise prograns as necessary
Issue new directives as necessary

USfI'G THE BAUK

Receiving requests for data
Processing requests
Replying to requests
Individual special cost reports
Routine cost dociunents published
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VI. CONCLU51IONS ANID HECO:.f.2NDATIONS

It is concluded that:

1. Needs for Navy personnel costs are not being
adequately met at this time.

2. Solutions previously proposed do not provide
adequate costs for use ir early stages of equip-
ment oystem development.

3. It is feasible to develop, implement, maintain, and
use cumputerized system for personnel cost a'cquisi-

tion a..d computation.

On the basis of this research, the following recommendations
are made:

1. The data bank system proposed in this report should
be developed, implemented, maintained and used as

soor as p.ssible.

2. The aevelcpment plan outlined in Section V should

be implemented as soon as rossible.

3. During the time the data bank is being developed,
procedures for establishing, maintaining, and
using the system witbin the Bureau of Naval
Personn ý'ihould be develored.
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APPENDIX A

INDEX OF SYMBOLS
(ALPHABETICAL ORDER)

A Pay and allowances through the end of duty 'ime with

the function

SAp Actuarial percentage for retirement system cost

I

B Sum of regular reenlistment bonus (thi'j amount may
not exceed $2,000)

•B The total amount of reenlistment bonus paid to any
single man

By The Variable Reenlistment Bonus (applies to certain
V ratings only and may be applied only to the first

reenlistment)

B• %The percentage of pay given as a bonus for the
specific reenlistment

CAE Annual equipment cost

CEEq The estimated per capita cost of training equip-
ment

CEQ Total equipment cost

Cr The per capita cost of equipment for a specific
-~q school

C ES Estimated per capita cost of recommended course

CESW Average cost/student week of similar schools already

established, less equipment depreciation costs

CFUNCTION Tctal function cost

CpERS Total personnel cost

CR The cost of the Navy's retirement system
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APPENDIX A (continued)

C CRR Cost of retirement for a given rating

Cs The cost/student of a specific school attended

C The cost/student week, or the weighted average
SW cost/student week

CT The totel annual cost of a specific school, less
student pay and allowances

D Duty time with the function or system in years

E The estimated cost of one (1) piece of training
equipment

EET ... e6timated total cost of training equipment

EFW Equipment cost/student week

ET Total school equipment cost

G General support cost

g Rate of authorized donations discharge gratuities

I Initial clothing allowance

i Each individual case

I PR Index of personnel replacement

IpRS Index of personnel replacement for schools

L S Lifetime of the system in years

LSU Estimated time the system will be in use

LTEq Estimated lifetime of training equipment

M The cost of one man in the function by his rate/
rating
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APPENDIX A (continued)

Md Total medical cost

m The Variable Reenlistment Bonus multiple which

applies to a given rating

N The Nth case

Nae Average enlisted strength as estimated by Pers-Hlll

N The number of pieces of training equipment required
Eqduring the time the system is in use

N EW Recommended number of weeks in the proposed course

N Number of enlistmentse

NM The number of men per system who will take the
course

N The average number of months in the pay grade for
the rating being costed, or the number of months a

man qualifies for a type of pay

NR Number in the rating

NRt Total number retiring from the Navy

NRtR Number retiring from the rating (annually)

N S The number of systems required by the Navy during
the time the system is in use

N SW Number of student weeks per year reported for the
specific school

Ntg Number terminating with discharge gratuities

Nts Number terminating with severance pay

Ntt Total number terminating

~Ii



APPENDIX A (continued)

N Number terminating with lump sum terminal leave

NV Number of vehicles used in recruiting

NW The catalogue length of course in weeks, or theweighted average length of course in weeks
N Number of years of reenlistment v- this particular

time

Nyr The average number of year's in a pay grade for therating being costed

0 PC Other military personnel costs

0T Total student output of a course during the timethe system is in use

0o Cost of apprehension of military deserters, absentees,
and escaped military prisoners

°d Cost of death gratuities

o Cost of interest on enlisted personnel deposits

oI Cost of servicemen's group life insurance

P Total procurwent cost

"Total hazardous duty pay

PN Total Navy pay

Pp Total proficiency pay

PSF Total sea and foreign duty pay

p Basic per capita procurement cost
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APPENDIX A (continued)

R The cost of a particular rate/rating

RRA Per capita rating retirement allocation

R % The percentage of those retiring who are from a
given rating

r Per capita rental cost of buildings used in
procurement

r C The monthly military compensation rate

rCA The annual military compensation including basic
pay, quarters, subsistence, maintenance clothing
allowance, and Federal Insurance Contributions Act
(FICA)

rH The rate of hazardous duty pay for the individual
pay grade

rp PThe monthly rate of pay at the time of reenlistment

rp PFThe rate of proficiency pay for the individual pay

grade

"rSF The rate of sea or foreign duty pay for a particular
pay grade

"rt Total cost of rentals used in procuirement

St Estimated separation cost per man

s Rate of severance pay - disability

T" Training cost through the end of duty time with
the function

T" Trarisportation cost through the end of duty time
with the f- .. ctiý,n

T, The percentage of the man's working time required
by the function
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A..PENDIX A (continued)

t Accession travel (Recrui'ing station to Recruit
a training center)

td Travel from training center to first duty station

t Operational move, within the United States

t Travel of organizcd unitsou

t Rotational move, outside the United Statesr

t Separation travel

u Rate of lump sum terminal leave ---- unused leave

VAR Vehicle amortizction rate in dollars per vehicle

v Per capita vehicle anortization cost due to
procurement
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DERIVATION OF A P-ERSONINEL COST FORMUqjLA FOR
COST/EFFECTI VENESS' FUN4CTI OT ALLOCATION DECISIONS
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APPENDIX B

DERIVATION OF A PERSONNEL COST FOPRULA FOR COST/EFFECTIVENESS
FUVCTION ALLOCATION DECISIONS

CFUNCTION C EQ + CPERS

N
CPERS E Mi NOTE: Symbols

i-I are defined in
Appendix A.

m (IpR)(T%) (R)

Ls
IFR = --

PR D

= P + T' + A + T" + G

P p+r+v

rt
r N e

e

(N )(VAP
V AR

Ne

N
T ' = £ C s

ili

CS = Nw CSW +CEq



Or 
- -.- W -

APPENDIX (continued)

C T
CU -

NsW

CE U (ESW)(NW)

ESW CAEj EswNsw

CAE E
LTEq

NW NS+ NwNs
Nw 1 2 sw2

C N +C N

C = w 1 1w + Cs 2 N w2CSW N w + N s

C ESN EC EW+ CE~

ES EW E SWT

CEEq EET

E~ ET ;(N Eq)

OT~~ (N s)(N m)(I FR)



APPENDIX B (continued)

Lsu

'PRS D

N
A E 1(N rrCA i + I ÷P PH + PP B TI= yrAi PSF H P T

N
%. F- (rSF Nm)i

N
P r E(r N )iH H m

N
PP Z i(rPP Nm)i

N
B E (N Br )i

i.1 Y R

By (NyB%rp)(m)

BT B + BV

t +td+ t + t +t +t
T" a d o r s cu

N
&e B

= S' + M + *R +O

d RA PC
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APPENDIX B (cointirnued)

Ntt Ntu * ta tg

-(u)(N) + + (N )9)(N

Ntt

j CR -(AP) (PN)

N
R 1RtR

CRR - (C R)(R %

C RR
ERA N R

0PC a + d+01
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The purpose of this study is to develop the structure of a data bank system
which will facilitate the acquisition and computation of personnel costs needed
for cost/effectiveness predictions. The Navy's need for adequate personnel cost
information, esFecialty during the development of new systems, was investigated.
Data bank systems and cost models were examined. None, however, could provide
predictive, system oriented personnel costs upon which to base function allocation
decisions. The concept of using a computerized system for cost acquisition and
computation was evaluated and found feasible. Consequently, the structure,
contents, and formulae to be used in such a data bank system were derived and are
formally proposea within this report. The tasks required to develop the system
are delineated.

On the basis of this research, it is recommended that the personnel cost data
bank system proposed herein be fully developed as soon as possible. Solutions to
the problems of establishing, maintaining, and using the system for system
development cycle support should be sought during the tire the cost data system
is being developed. The system should be implemented, maintained, and used as
soon as possible.
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